An angiogenic, endothelial-cell-targeted polymeric gene carrier.
Targeting is one of the primary considerations in designing a specific and efficient gene delivery system. Here, an angiogenic endothelial cell-targeted polymeric gene delivery carrier was developed by conjugating an alpha(v)beta3/alpha(v)beta5 integrin-binding RGD peptide, ACDCRGDCFC, into the cationic polymer polyethyleneimine (PEI) via a hydrophilic poly(ethylene glycol) (PEG) spacer. The incorporation of PEG into PEI improved the poor physicochemical properties of PEI-DNA complexes. At a neutral charge ratio, DNA complexes with PEI were polydisperse and substantially aggregated, whereas DNA complexes with PEI-g-1PEG-RGD were homogeneous with 100-200 nm effective diameter. Their surface charge was also significantly reduced due to the charge shielding effect of PEG. However, the extensive grafting of PEI with PEG was shown to inhibit the DNA condensation process, significantly decreasing transfection efficiency. In in vitro transfection experiments with angiogenic endothelial cells, PEI-g-1PEG-RGD showed an approximately fivefold increase in transfection efficiency over PEI, due to an integrin-mediated internalization pathway. PEI-g-1PEG-RGD also exhibited high specificity to angiogenic endothelial cells compared with normal endothelial cells, which was confirmed by in vitro transfection experiments with non-targeting PEI-g-1PEG-RAE in angiostatic endothelial cells.